Abstract-E-learning has been practiced extensively across the globe, and thanks to Internet penetration and advancement it is progressively being adopted among students in the learning environment. E-learning systems are currently available from high schools to higher institutions of learning globally. However, the systems still lack in covering certain areas of the education sphere and conventional frameworks of e-learning are incapable of answering to those demands both for learners and tutors. This paper proposes a framework that integrates social networks into web-based learning environment to make the environments more interactive and personalized. This research paper shows increased social interactivity and personalization through user profiles in the e-learning environment. This paper also evaluates some of the existing frameworks of e-learning and introduces a new functional framework integrated with Facebook social network that aims to enhance personalized and interactive web-based learning environment. To evaluate the proposed framework's personalized interactivity, experiments and online surveys were conducted. An analysis of the data collected was carried out with the aim of trying to establish the existence of any relationship between the student's performances and increased social interactivity after the use of the proposed framework in the e-learning environment. Increased social interactivity among education actors, enhanced e-learning environment, better learning outcomes and performance and increased learner productivity and participation across cross-platforms were mentioned as some of the perceived impacts of social interaction in an elearning environment. A total of 84% of the respondents reported lack of personalization and 66% mentioned inadequate e-learning infrastructure and unreliable information whilst 62% indicated inadequate training of lecturers or course instructors as significant barriers of elearning systems not integrated with social network(s). The outcome of this research can be used to contribute to best teaching practices among lecturers and improve online learning experiences to students in institutions of higher learning.
I. INTRODUCTION
In recent years there has been considerable interest among educators in the use of online communication for learning. With the prevalence of virtual learning environments and social presence, online communication is now used to support learning and build community in universities, colleges, schools and other organizations. According to Vaghjee and Panchoo social presence does not only mean to communicate, the quality of interaction is important for learning purposes [1] .
E-learning is the virtualization of the traditional learning and teaching via internet with additional attributes like better planning and management through data analysis [2] . The current e-learning platforms increasingly continue to put a significant emphasis on timely content delivery and technology. Most e-learning content today is designed, generated and distributed via centralized learning management systems with no much focus on the user-centric social interactive aspects of learning. This demands a change in focus from technology-driven to people-driven models in the present e-learning environment.
Suitable technology for instructors to use in a classroom setting is important in terms of appropriate learning style. Thus, a balance is needed between styles of learning and use of technology in classrooms for students to benefit fully from both [3] . This style improves access to information, and increases ways in which material is provided to students; it uses equipment in classrooms and follows nontraditional forms of progress assessment [4] . ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.8.3.2018.p7535
www.ijsrp.org
The increased integration of Information Communication and Technology (ICT) in everyday life has increased the mobility of students and their need for a more flexible, adaptable and dynamic education system. The growing number of nontraditional students enrolling in schools (adults, students with specific needs, people who work, etc.), suggests that schools as we know them may eventually disappear thanks to technological advancement being witnessed in education environment. Much study has focused on how the social media can transform the effectiveness of social relationships into learning effectiveness. For instance Facebook enables individuals to present themselves in an online viewable profile and articulate their social networks. It also enables individuals to join virtual groups and explore hobbies, interests, and other specific knowledge of group members. Past study by Sulaiman et al. aimed to study the pattern of knowledge shared among academia through Facebook by viewing the number of like, comment and share [5] .
The ubiquity of online social networking has resulted in their pedagogical applications in higher education institutions.
According to Mehmood et al. A new dimension of Social
Media is now shaping up to form a completely new segment in its services i.e. distance e-learning [6] . They further stated that factors of this increasing enthusiasm is based on SM elearning perception, convenience, academic reasons, easiness and collaboration by social networking.
The rapid development of interest in the use of social networking sites in both academic and non-academic spheres calls for efficient planning for the implementation and integration of these valuable technologies into higher educational institutions for effective, efficient and ethical use of such technologies. This paper seeks to build the body of knowledge on top of the existing in regard to integration of social networks with elearning platforms. This contribution will improve learner's online learning experience by enhancing social interactivity in a user-centered approach. This paper is organized in five sections: Section I Introduction, Section II Related work, Section III Framework for personalized and integrated web-based learning, Section IV Experiments and results, Section V Conclusion and future work.
II. RELATED WORK
Electronic learning is becoming indispensable as it continues to tick all the right boxes integral for learning in the 21st century [7] . Virtual communities have become the bedrock of virtual learning in a way that it provides participants to engage in a vigorous and meaningful discussion [8] . The benefits of "zero geography" are ever visible as the facilitation, promotion and support of diverse knowledge ideas are shared across these communities in an uninterruptedly real time scenario [8] .
Social Networking Sites (SNS) ability to boost learning within a virtual setting can be attributed mainly to the notions of "participation, belonging, communities and identity construction" [9] in wide contrast to the unidirectional learning of the internet otherwise. The ability of the various SNSs in terms of their potential for virtual learning varies invariably in accordance with their target audience and the nature of communication it supports [10] and something we must understand in order to correctly identify the vast potential for these platforms for electronic learning. Sulaiman et al. aimed to study the pattern of knowledge shared among academia through Facebook by viewing the number of like, comment and share [5] . Nentwich and Konig in their study reported that Facebook demonstrates potential as a platform for public relations for scientists, universities, institutes and school associations [12] . The same authors report that platforms like Facebook can be used for synchronous communication with specific reference to the contribution that they could bring in e-learning. Fishpaw and Ketel in their work alluded that from course design perspective the use of SM is increased in preparing new e-learning courses and packages [12] .
Vaghjee and Panchoo In their research findings found out that the online environment as it is being used by learners is not meeting their pedagogical needs online as they still depend on the face to face lectures [1] . According to the researchers, social presence does not only mean to communicate, the quality of interaction is important for learning purposes.
In their work Balakrishnan & Loo, found out that younger generation is too enthusiastic for using SM for distance elearning [13] . The factors of this increasing enthusiasm is based on SM e-learning perception, convenience, academic reasons, easiness and collaboration by social networking which are same as analysed in Ganeshan & Xu work [14] . Balakrishnan & Loo also highlights the interests of students and teacher towards using SM for e-learning as they believe it will ease and enhance communication and collaboration between different e-learning entities [13] . The results of Balakrishnan & Loo [13] , Ganeshan & Xu [14] see similar trends as shown in earlier work of Stanciu et al. which highlight the popularity of social networking and its possibilities as an education tool in Romania [15] . www.ijsrp.org Models and frameworks are structural set of activities to guide the research process. According to Brathwaite, it is important to "evaluate different theories or frameworks available within a topical area of interest before selecting one" [16] . Thus, the essence of this section of this paper is to evaluate the existing frameworks on the research topic as shown in Table 1 . The frameworks were evaluated based on two criteria that is personalization and social interactivity.
Personalization is the ability of an e-learning system that can predict a student's needs based on his/her profile. The profile is collected from the activities when the student accesses the system. With this knowledge the system will be able to recommend certain learning materials match with the student's needs.
Research into interactivity as a perception-related variable has frequently focused on customers and analyzes how various elements (such as multimedia, speed, and control mutuality) influence the ways in which customers perceive or experience the interactivity level of a medium [17] .
According to Alabdulkareem, social media play major role in developing social interactions between students and the society in general, that is mean widening the limits of teaching from class walls to be within the community [18] . Undoubtedly, promoting interactivity in e-learning courses can have a major impact both on the engagement of the learners with the content, course instructors and the levels of their knowledge retention. This can affect positively the students' learning outcomes in a learning process. 
III. FRAMEWORK FOR PERSONALIZED AND INTEGRATED WEB-BASED LEARNING
The proposed framework enables social networking sites applications access to the Learning Management System LMS (Moodle e-learning system) contents and activities consistently with the LMS interface and workflow. The framework leverages the social networking interactivity features which promotes social interactivity and enhances personalization of the e-learning process.
A. Framework composition
The framework borrows from Croxton who proposed the online course interactivity framework shown in Fig. 1 , which includes key elements of social cognitive theory, interaction equivalency theorem, and social integration theory, and can help to increase the likelihood of creating a learning environment that promotes deep and meaningful learning, is satisfying, and is one in which students will choose to persist [19] . The integrated framework seeks to expand the interaction equivalency theorem through the integration of Facebook as a social network artifact in the Moodle e-learning system as an advancement to bring social interactivity and personalization in the web-based learning. The research data analysis indicated Facebook (90%) and WhatsApp (82%) as the most ideal social networking sites preferred in the integration with an e-learning system in the institutions of higher learning. www.ijsrp.org 
B. Enhancement to the Croxton framework
An online survey question with multiple choices sought to establish how personalized the e-learning platform not integrated with social networking site(s) is in terms of delivery of instructional contents to the learners. In the responses 66% of respondents indicated existence of limited personalization, while 32% of the other respondents stated that there is moderate personalization and only 2% of the remaining respondent acknowledged existence of full personalization in terms of delivery of instructional contents to the students. The data analysis in this research work overwhelmingly revealed the lack of personalization in the e-learning platforms not integrated with social networking site(s) in terms of delivery of instructional contents to the learners. This findings is similar to [20] who reported that these are due to the problem when the e-learning is student-oriented and does not have capabilities to adapt students' preferences.
Majority of the responses to the survey agreed to the statement that an e-learning system integrated with social networks and personalization can assist educators (lecturers) in improving individualized learning needs (i.e. considering each student's need individually). This clearly shows that social networks if properly integrated with online learning environments has significant capacities and opportunities of harnessing learner-personalization in the web-based learning environment. The social networks virtual connections enhance individualized learning needs and increase student-content usage within the online learning environment.
On the perceived challenges which would exist in the elearning frameworks not fully integrated with social networks, 84% of the respondents reported lack of personalization as a barrier. This analysis shows that the majority of the students (over 80%) reported lack of personalization as a major challenge in integrating social networking site(s) with elearning systems.
1) Personalization feature
The primary purpose of this user-centric approach in learning is to open student pathways and encourage student voice and choice in their learning process. In these personalized environment in learning, educators seek to meet individual student within their own zone of proximal development. In absence of personalization, there is a gap between the individual student, their learning process, and the necessary support they require to enrich their learning experience. The shift towards personalization significantly changes the dynamism between the teacher and student. In this case the instructors/educators assumes new roles as mentors, coaches and facilitators, hence the power and control shifts to the learners. Social networking site(s) integrated in the proposed e-learning platform will offer learners ownership over their learning and grounding learning in their interests and passions, making them feel valued, motivated and in control in the learning process.
The use of artificial intelligence i.e. knowledge representation facilitates personalization through creation of individual student profiles in the integrated framework. The idea of creating individual student profiles is that instructors and educators get to know their learners well and not just their abilities and learning styles but also their dynamic preferences and education needs and use this insight to design more effective, sustainable individualized instruction, relevant content and guidance. This will address learners' individual dynamic needs, interests and learning styles and significantly scale up student-centered approach to e-learning.
The e-learning platform will have a feature to predict learner's needs based on his/her profile captured in the student profile data in the Facebook account. Each learner will have individual profiles of pages of interests, groups, events, publications etc. www.ijsrp.org
2) Social interactivity feature
This study sought to find out the perceived benefits of using interactive e-learning platform integrated with social networks in regard to the learning activities. The purpose of this was to understand deeply the perceived benefits of using interactive e-learning platform integrated with social networks in regard to the learning activities. Majority of the respondents 82% mentioned the enhancement of social interactivity skills and enhancement of personalization of learning process as the most important benefits while on the other hand 78% of the respondents believed using this highly interactive e-learning platforms integrated with social networks in the learning activities promotes higher level of lecturer-learner and learnerlearner interaction and also motivates the students' participation in the learning activities. Half of the respondents 50% thought that this interactive e-learning platforms integrated with social networks gives online learners more control over their e-learning process.
Chen et al. argued that students' learning interaction and conversations on Twitter can reflect their educational experiences, knowledge construction and learning process [21] . The survey data confirms this statement. Almaghlouth in his findings similarly revealed that the use of social networking can encourage and motivate students to work collaboratively, sharing and reusing resources available to them, opening their minds to the social network, giving students the opportunity to be creative and to engage with other students, whether they are from their class or from outside [22] . The framework as shown in Fig. 2, has The Fig 2. provides an architecture of Moodle LMS integrated with Facebook social network for personalized and interactive web-based learning. Facebook Applications features will include online search, online links, uploads, live videos and photos, chat room for discussion forums and RSS feeds. With reference to Fig. 3 , Moodle installation comprises the Moodle code executing in a PHP-capable web server; a database managed by MySQL, PostgreSQL, Microsoft SQL Server, MariaDB, or Oracle; and a file store for uploaded and generated files (the moodledata folder) [23] .
C. Description of the proposed e-learning framework
All three parts can run on a single server; or they can be separated with many load-balanced web-servers, a database cluster, and a file-server; or anywhere between those extremes. Moodle database is the permanent storage of data and it allows the access for the data to be viewed, or collected and written to [23] .
D. Moodle as a modular system
The Virtual Learning Environment system is structured as an application core, surrounded by numerous plugins to provide specific functionality as shown in Table 2 . The system is designed to be highly extensible and customizable without www.ijsrp.org modifying the core libraries. Customizing or extending the Moodle system is through the plugin architecture.
Plugins in Moodle are of specific types. That is, an authentication plugin and an activity module will communicate with Moodle core using different APIs, tailored to the type of functionality the plugin provides. Functionality common to all plugins (installation, upgrade, permissions, configuration) are, however, handled consistently across all plugin types.
The standard Moodle distribution includes Moodle core and a number of plugins of each type, so that a new Moodle installation can immediately be used to start teaching and learning. After installation a Moodle site can be adapted for a particular purpose by changing the default configuration option, and by installing add-ons or removing standard plugins. Physically, a Moodle plugin is just a folder of PHP scripts (and CSS, JavaScript, etc. if necessary). Moodle core communicates with the plugin by looking for particular entry points, often defined in the file lib.php within the plugin [23] . 
IV. EXPERIMENTS AND RESULTS
Two experiments were carried out targeting undergraduate and postgraduate students of Kenyatta University exposed to the Moodle Course Learning Management System in elearning activities.
A. Framework validation
Evaluation is the most important step in framework development. It provides essential feedback to the framework development and the quality assurance process. There are a number of evaluation methods that could be used for evaluating a proposed framework. These are observational, descriptive, analytical, testing and experimental method. This paper explored the experimental method in the framework validation to get feedback from the participants of the test. www.ijsrp.org
B. Experiment 1:Plain Moodle e-learning system
Experiment 1 was designed to show the relationships between integration of social media integrated e-learning platform functions and a plain e-learning platform in terms of the differences with and without the social networks functions as a formative evaluation. In the first experiment a plain Moodle e-learning system was used in the e-learning process where selected participants engaged in the e-learning activities in an in-class setting for a 1 hour class time. The parameters tested in the experiment was the user-personalization and social interactivity levels.
C. Experiment 2 : Facebook integrated Moodle system
In experiment 2 the integrated framework with Facebook social network and interactive user personalization interface was employed in a practical setting for a longer duration of time. The practical evaluation included the out-of-class setting for a longer (one-week) duration. The selected participants engaged in the e-learning activities for a period of one week. The parameters tested in the experiment was the userpersonalization and social interactivity levels.
D. Participants profile and procedure
The experiment participants in this study were chosen using purposive sampling. Accordingly, participants chosen were students who have participated or are participating in online learning and are experienced in diverse social networking sites that are incorporated in the current learning management systems in institutions of higher learning. This participants sampled for the study were advanced users of elearning system from Kenyatta University the School of Virtual and Open Learning (SOVL) and hence they provided better insights. These comprised learners who had interacted with an e-learning systems for more than 3 years in their studying in the institution of higher learning.
This study targeted 50 participants, representing learners in the online learning environment from Kenyatta University using the Moodle Course Learning Management System. The University is offering e-learning program using Moodle Course Learning Management System in 11 centres with 3998 enrollment as of 2016 [25] . The program has the highest achievements in delivery of e-learning since its establishment according to the Baseline Survey Report Commissioned by the Commonwealth of Learning [25] . This offered a reasonable sample size for generalization of the responses as representative of higher learning institutions using e-learning platforms in the learning process.
E. Experiment and results a) Experiment 1: Plain Moodle e-learning system
One formative evaluation using an experimental design in an in-class setting for a 2 hour class time. Experiment 1 was designed to show the relationships between integration of social media integrated e-learning platform functions and a plain Moodle e-learning platform in terms of the differences with and without the social networks functions as a formative evaluation. In this evaluation 50 students and two lecturers from Kenyatta University took the role of active participants, wherein all participants played different and interrelated roles in regard to the learning activities using the e-learning system. The participants of the validation process were purposefully selected to be those that had experience of interacting with Moodle Course Learning Management System. Based on their knowledge the participants were considered good test cases in evaluating the social network integrated e-learning framework. Linkert scale was used in this case as a measuring method after the experiments and the results presented in percentage in a table. The plain elearning system enhances social interactivity in the e-learning process. 
b) Experiment 2 : Facebook integrated Moodle system
In this evaluation the same 50 students and two lecturers took the role of active participants. They were required to use the proposed system as part of their learning process. They participated in the learning activities through the studentcentric instructional approaches with an e-learning platform integrated with social network(s) to analyze social interactivity in the e-learning environment.
The teaching activities were designed on the Facebook, in order to increase social interactivity in the e-learning environment, included but not limited to: discussion groups, content and instructions delivery, managing individual assignments, learner-learner or learner-instructor chats and practical sessions through Facebook live videos.
Instructors and learners used Facebook Wall, Live feeds, Chat Rooms to communicate with each other. Oftentimes, learners assisted each other in answering each other's questions and assignments. Practical sessions were also conducted using Facebook features which included live videos, chat rooms/discussion forums and RSS live feeds. 
V. DISCUSSION OF RESULTS
The experimental results (Table 4 ) in this paper revealed that Facebook as a social networking site integrated with the elearning framework enhanced social interactivity and active interaction among the learners and instructors during the learning process. The experiment found out that the two environments had two different outcomes, which suggest that creating an interactive learning environment by integrating Facebook with Moodle e-learning platform can not only prove to be valuable but also influence higher learning outcomes in the learning process.
This paper observes that the learner-learner and instructorlearner interactions is enhanced in the proposed e-learning system integrated with social networking site. This results are similar to the findings of Vaghjee and Panchoo [1] . In their study in an open ended question the students listed certain barriers they had to face using the online learning environment. For some students, use of Moodle meant "extra work with little connection to their course", "interface not user friendly", "a platform technologically oriented rather than meeting their specific needs, hence need for additional functionalities" [1] . www.ijsrp.org
Learners nowadays are used to multitasking between several platforms simultaneously, and todays' learners feel little enthusiasm when it comes to the traditional teaching or poorly dynamic learning platforms. Proper integrations of these social networking sites in e-learning platforms will undeniably enhance a greater participation by learners in their learning processes, henceforth developing other pertinent skills such as deep learning, critical thinking, collaboration among peers and reflection.
Undoubtedly promoting social interactivity in the proposed elearning framework can have a major impact both on the engagement of the learners with the content, course instructors and the levels of their knowledge retention. With reference to Table 4 , high interactivity levels could be attributed to the integrations of the Facebook social network in the web-based environment to boost social interactions among participants in online learning.
Majority of participants ( Table 4 ) overwhelmingly agreed that the proposed e-learning platform is highly interactive for learners to use in e-learning environment and this could be attributed to the existence of the interactive features offered by Facebook social network.
Based on their interactions the participants pointed out (Table  4) that the system's user interface was user friendly, an ability which gives users confidence in interacting with the system features and social interface.
Majority of the participants as shown in Table 4 , approved that the proposed system adequately addresses the social presence and user personalization in the web-based learning process. This could be chiefly attributed to the user-centric approach of the platform to address specific relevant educational needs of the learners.
Most of the learners agreed as expressed in Table 4 that the suggested platform was aligned with the proposed e-learning frameworks used in the institutions of higher learning and this is in terms of the teaching activities.
A learning environment needs to be flexible, interoperable and adaptable, so that it can quickly respond to the needs of the participants within it and this is what the proposed framework is designed to offer. The proposed framework seeks to provide an interactive platform that personalizes the learning process and social interactions between the participants in the webbased learning environment to meet their respective individual needs and preferences of users if and when they arise.
VI. CONCLUSION AND FUTURE WORK
The aim of this paper was to evaluate existing e-learning frameworks integrated with social networking sites and to propose a framework integrated with social networking tools in e-learning platform. The framework provides a bridging gap between the students and instructors in web-based learning environments. The use of social networking tools facilitates more and more students to connect to the teachers and the faculty members where they can get maximum outcomes and enhanced interactive learning experience. This paper evaluated the existing e-learning frameworks not integrated with Facebook social networking site and one integrated to ascertain their levels of social interactivity and approaches in enhancing virtual learning experiences in the institutions of higher learning. In this study, results demonstrate that integration of Facebook social network with an e-learning platform increases social interactivity and personalization. As an achievement, this paper advances the integration of Facebook social network with Moodle LMS to enhance social interactivity and personalization in web-based learning environment. Vaghjee and Panchoo in their research mentioned that the online environment as it is being used by learners is not meeting their pedagogical needs online as they still depend on the face to face lectures [1] . The proposed framework provides an enabling e-learning environment that creates adaptable and networked models of high-level interaction that allows the learner to supplement or choose adaptations that meet their constraints of time and convenience. This personalized or customized learning framework proposed basically provides the social interfaces that enables tailoring the learning process to individual needs and interests with the purpose of ensuring that every learner achieves the desired learning outcomes. With advances in technologies, e-learning technological application cannot be overemphasized. Research has revealed that the future demand and sustainability of web-based learning environment will be driven by continuous enhancements to the existing techniques, tools and technologies that would have value addition to the education and e-learning actors. Future research work should cover integration of e-learning systems with other social networking sites other than Facebook. 
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